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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a zoom lens suitable for a 
video camera and an electronic still 
camera or the like using a solid- 
state image pickup element, made 
compact, having a zoom ratio being 
about 3, having the angle of view 
being 60° at a wide-angle end and 
having excellent image forming 
performance. 

SOLUTION: This zoom lens is 
provided with at least a 1st positive 
lens group G1, a 2nd negative lens 
group G2 and a 3rd positive lens 
group G3 in order from an object 
side. In the case of varying power 
from the wide-angle end to a 
telephoto end, the 1st lens group 
G1 is fixed and a space between 

the 2nd lens group G2 and the 3rd lens group G3 is reduced. The zoom 
lens has such constitution that the 1st lens group G1 consists of one 
positive lens, the 2nd lens group G2 includes at least one negative lens and 
at least one positive lens, and the 3rd lens group G3 includes a diaphragm 
S, at least one positive lens and at least one negative lens, and satisfies 
conditional expressions (1) and (2). 
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>X»* JKDJS2 U>Xg^ IE©!jr3 U>Xg¥£WU 
5Tt\ mrfB^2 U>Xi¥<tiiuiBJfr3 U>X»<D!HIBa*ffi 

/Jvr£X-Au>X(cfci>T, jwisasi u>xg¥«, 1 

ilft©fiU>XM%<it lft<DIEU>X£^ 
X Q 

3.9 < fl/f3 < 43 (1 ) 

6.3 < TL/fw < 7.9 (2) 

fflU 

ti : msm i u > xmvm&ttsm* 

f3 : ftJIBUI3 U>XS¥CDM*JE8t, 

tl : ^*<D^« i n*&*n*r®raB) . 

SrWfcT C 4 it5«*B 1 ttf£$£<DX-AU > 
X 

-1.4 < f2/f3 < -0.98 (3) 

f2 : MIBffl2 U>XgfCD^*ffiSf 0 
CBI3SS3 ] fafBX-AU>Xte:, 56CC«TcD^ffS 

*»/c-r c 4*»«i-r*iii*a i Xttj»#3i2 ccfBtg 

<DX-AU>X 0 

0.52 < S3/f3 < 1.04 (4) 

S3 : tufB^3 U>Xg?(0il$ o 

ox-a u>x 0 

0.96 < S2/fw < 1.13 (5) 
ffiU 

S2 : fulfil 2 U>Xf¥cD/l^ 0 

[»*B5 ] 8uiBX-AU>Xfcl\ f?IBIEcD^3 U>X 

*S<DX-AU>X 0 

0.1 < f3/f4 < 0.8 (6) 

f4 : meat 4 u>xm<DM.imm. 

[fif5fc*I6 ] SulBX-AU>X« v H?l3iE<7)^3 U>X 

**i»/c-r c t t ? zm&m i T^tisjm 5 ccib 

*£<DX-AU>X 0 

2.7 < £d/S2 < 4:05 (7) 



S2 : BjiB»2 U>Xg¥<D/13, 

£d: gffiBgn U>X^c7>/S$4fJ|a^2lx>Xg¥©fJ 

is^$£mriaffr3 u>x#<d» serosa* 4 i>>xm<D 

in$OM7] S5I3X-AU>X«, 

&CiB*£C7>X-AU>X 0 

[i»*^8 ] iiWE»3 u>X»tt* *s 
1619:3*1, *fc«MH(DU>X©^ft< ifc— jfr<Dffi## 
10 »ffir*&Ci*1Wktr4fll*3Bl 753ail*fl|6K:E 
iS<£>X-AU>X. 

[0 00 1] 

S^iffl c > y ^ £ £ *cc® ofc x- a u > xr , 
*$$CX-Ait**2. 5fB«±t\ jA#*gr6 0- «±CD 

[0 00 2 ] 

20 U>Xi>mm¥- 1 1 -23 96 7 tti*r»l6tiTC>S 

^©u>XTtt«Fia?6 - 2 7 3 7 7^«^>#ea^8 

-2 7 8 4 4 4#4i*iBKCDU>X*s»l6tir^S. 
[0 00 3 ] 

6-27 3 7 7 mSiWgm^S -27 844 4-*f (DifeEfc 

[0004] *CT*JMB(Cfal>Ttt, HftlMUFre 
fflt\ X-Atb#3(g?lg-C\ JaMTC6 0° (DHi#£ 

fi, ®n/c^^tt#e^w-r^x-Au>xo!>js^a 

[0 00 5 ] 

«c. *^HJ5i v «Jf*ffJ<fcOJIHtc, ^<4fc. iE<DS$l 

Kftw^eaBaa^o^fl&iecc. trriB^iu>xg¥ 

^ISr, MfBm2lx>Xg¥cbMIS^3U>XS(DP^Pi 

^ffl/hr4X-Au>xcc*$i>-c, mnzmi u>x^ 

lft©jEU>X*&SR0. B»(fB^2lx>^ti v >p 
tt< ife l*<Dftb>Xac«I>«C< i^l^OiEU>X 
»BB»3U>X»«, ^0SC^i>^<<f:fel1$C 
<OiEU>XaViJ>36c< ifc lt5C<DftU>X*^tf«^E 

50 3 6cc«T<o^3K*j»trci*«F«irsx- 
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[0006] 

3.9 < fl/f3 < 43 (1 ) 

6.3 < TL/fvv < 7.9 (2) 

fl : msm 1 U>Xfflf©gu±rSgf$, 

f3 : Bufe03 v>xm<oj&g3m. 

tl : ±&<D3-m (m i w&%mM£-e<Dmffi) , 

[0007] 

^■csigj-rs,, Bo, 05. 09. 013. 017. 0 

21. 025. 029. 033. 037. 041. 04 
5. 04 9(C*^BJ©u>X»f®0^^-r„ 0#>6*>#> 
■SJr^K. *^bj«, e>»c, iE©S*f**W 

U>X|¥G 1 i. A©)B*f^*#t-^2 u> 
Xi¥G2£, iK«3S*^iE©®>f^^-r-2.^3 U> 

[000 8 ] *6»f*ttJCCCT3hfciEJBtt;fr©# 1 u 

>x^«, 3E(c^2 i^>xgre#fe£t--5ji©st8MK^* 

02 u>X«pa»{CA»-r4*f*iiRf«:AJfr4*«l 
©iS3£TtfSfi&*#&9. Z<Dftm<<t&r>-C±3k<D>b 

[0009] nmifrfxDmz u>xaf«. «#tH*>6* 

«cc»»f S C £ (c J: o r ft£Ett*Kf t S tt-MBB 
■C. lCft**6SBiilB^©X-A«:|RL. J*j£(6«*— 
[0010] iEJS*ftfj©03 U>Xffiftt. jCftttfefefl 

[001 1 ] :$f£BJi«. MOWt*a5±-Ctt, 1 

p©/j^b*i*sr $> i> i t > ^ ista© 4> £ «ciE® *f^j© 

»1 U>Xgp*ltS(©iEU>Xt?«fiE^/c^*. JK«© 
iE U >X5fcfir MX- A Is > XrWHi % -5 B?3ES©lf A 
SrS/Ncflp*. ^©/J^b*0O«t*t6. aiffiiR^S? 

[0012] cctms: ( 1 > «. -hieiE©0 1 u> 

©01 is>xm<DM&mmtiE<Dm3 u>xm<om^M. 
«©ik*«3&r*fe©-c*i. ( i ) <D±m*m 

iE©01 U>XP©®Sf^*s^«c^^/c*. 

IE©2g¥X-AU>X{cjfi-3<fc£>. ±fi©Jg|§ 
^ElfTcijS,, i3?&CTBB£iS;t IECDS? 1 U> 

Xaf©JH*ffii|t*JjSt>ti^ < t > £©I3 1/>XSf©i* 

ffi»aigc>t8^a«t&iE,fts#5, se©0i u>xgf©^ 

j£H58ta53®<,^£. C©01 U>XS¥7SiiE©*U'>X-C 
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li-C&f). ^lU>Xgp^U>X-C^-T5C£*i-C 
-77iE©03 U>XP©gu±rffiStrtsgt,>*§ 

[0013] Sfefl^C ( 2 ) «. /J^bccKT-S^fr-r. 

±te u > x^©iAft»c *$w £#u£U£K fwi. 

^©BB^^SLrt^. C©5£©±Eg£jg;l.5<t. ^ 

C©a©TIS4a^5i. ±^©/I^tCC(iW=PJ-C*.5 
10 *>©©. X-Ait£A-#< 0/cti^«:iR^ffiiE^HSt-C 

[0014] m^^^^>^.^<miE-r^tc 

*(C 03 U>Xfflftti{ciBg:r-5C£*W*L<. M 

[0 0 1 5 ] «±©J:5&#/£££<SC£(C«J:o-t:. IS 
iRM©*iE*^W^J^©X- A U>X^f#6C £*5(±1 
^«RM«:^K;SiEL/-5oM>X-Ait£/hS! 
ffc*H*fc»0C*|Mli»*aifl3C (3) 5Ci*s 
20 g$lA>„ 

[0016] i&ma; ( 3 ) ©±fg^a^.r ^Ti^ix. 

Tk^ y ^-;Ufn©ME:#B$ix?&9. C©± 
K£iH**:t§^tt. 03U>X#©Mj£8Blill2*gt^c 
X-AJtfciS<t-*©W3rf'J-r&S#» £g*>ig< 

©®#T^*53gAr*S/c«>. igJRM©ffliE7!)iBSIt?* 
jMfCTK*a^./cJS^«, 02 U>X©j^.A^f||*s 

(C«Wfijr-*^.*S. Maffl'J~C02 U>XSf£03 u>x 
30 fflf©KPS*iSi5T^ft:i*CC. PSC^X- Atb^rfii^-rSC 

[0017] ttc. sgitmzmitficffiiEL^'bmitz 
0-5/ti*(c. *^Bj«^#^; (4) zms.? zct&m 

[0018]*fc. /jNSYb*0OooS»^jR||JiiE?: 
®^>fc*«:. *|gBj«^f:^ (5) ^ilS-r-5C£*5M 
40 C©±K*ffl^cJS^«^©/J^b«r0SC 

[0019] *^Bj©u>X(i. f5iaiE©03U 

> Xgp©MJ(c $ 6 (CiE©04 U > XSf * *T -2. ftl&ft 

iE©04u>xap«, ^ (D ^a 1 @^ n>h 

fc. 04U>X^«8|/h*^©fi!i*t>-r-57cis!). ^3fi 
50 ©iR^fimc«iE-rs^ef?)(cW3?!!J-C*2>. 04 



5 

coo2 0]*4u>x»*wr*J*^. c(DS4u>x 
(6) £Mjgr«c&*sastA>. c©±b 

Afc»^B, f&4 u > xw©«»;&# * o r , jr 

[0 0 2 1] ffifflCDn>^^ h KDfrm 

©ta« ; s:}toa:p^-/^ , ^ssitcoTc>-5 0 costly 

SctjWWWKrc**. cct; r^u>xgp(D/l$ j 
>X<£jfJian->Kx:7 jjuzp 1 tfJiB^^HiB^P 2 

r*>+»a*^ftttSraaRr#*. c©»^«:«, tax 

[0 02 4] *fc, Tffi©^0f9^»tem 1 &0*H 
Ikffll 3 «C5W J: 5 «c, miie^3 u>X«f«, -gfcfrt* 

M^cSjpc#&<Dr, M#<D'^>x±iiJsB<D<fc5fc: 
[002 5] 
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[JUMFf] H7\ 1 -SUfc09 1 3 Ccot* 

5>yccBS0T. »2 U>X»i^3 U>X»©HIIB3^ 

tc % m2u>xmt»3u>xmnfi»tbL. mi u>x 

[002 6] Xfkttll** BlK:5«\fc5fc, spi u> 
X»GlttWGU>XlS*6jfcr)* ffT2U>XgfG2 

/c©^^.^^7^u>x<t v Miau>x<h^iau>X(Dg 

£U>X<D3ft*P6/&9, HI3 l/>Xg¥G3{* v 

D3U>X(DS^U>X<t, HOU>Xcr>4tfc*6flE5 % 
1114 U>Xg¥G4«MflU>Xlft£, dEo-;«7 
^^Pli, Sna/7^-WF-P2i*6*J5dEStiS. 
MOB03 U>XS¥^(D^ttffliJ(CiBg$n, 

ns£r-e taenia 2 — 4 te^-r. 
[0027] m&mzt*. H5^-r<t5«c. mi u> 

X#G1 ttWflU>Xltfc3&>6>J53EO. *2U>X»G2 

/c^^^x^^u>x<b, Monu>xtweiu>X(DS 

^■U>XCD3fe^6^0. Jfl3 U>XgfG3«\ ^»<b 
LriE<DJBJr;k**rU MCiU>Xi, M£iU>Xi^ 

^4U>X»G4«MOU>XltSc<t, 
^^PU, S9E^-WT-P2i*>6»«Sti*. 
«9ttSI3 U>X»cfKD»#«{CHKSti, — i*^C» 

1 i««HSftrS»«:|||jE3tirciS. 

[0 02 8 ] ^JSM3«, H9(C^rj:9K: % mi U> 
X»Glttpfau>Xltk*&j«i5. H2U>XgfG2 

/cfiy^X^l/>Xi, MDflU>XiMdlU>X<Z)g 
-&U>XO3«C^6 > J5J0, »3U>X»G3«. ^{*<b 

IHU>X<DS^U>Xi v PfCiU>X(O4tJC3^6fi80, 

^^Pli, WIE*^-Bl7-P2 436>6«lJSSSti-5. 

SBt*DiRaEia«:*ti-eniai 0-1 2<c*t. 

[0 0 2 9 ] H5feW4 H 1 3 iC^TJz 5 tc, $11/ 



J8^U>X(D3tfcfc6J5R?K f£3 U>Xf¥G3te, 

W0OU>X<Dg^U>X<!:, Wau>X<D4tSC^6JSR 
0, 314 U>Xg¥G4tefl?£]U>Xl tfci, f?IBn-;\* 

*. «0»»3 U>X»*©«*llBK:|BSBSti. 

<z>jRi6ttiits« i tmrnmatveofftcmjEstixi,* 

[0 03 0] *J6«5«, 01 7 toST <fc 9 «C. Hi U 
>X»GlttWOU>Xlt5[*6J5JED. U>Xg>G 

W/cfiy-^^u>Xi l MIM]U>X<hj^£jU>X<£> 
fMU>X®3 4toO»6aO. IS3U>Xg¥G3tt, £ft 
4 0TIE©J3SMj*WU MflU>Xi. WCiU>X£ 
Ml!0U>X©»^U>X4. MA U>XO 4 
0. fg4 U>XSG4Wd!ib>Xlfti, IWEP-^ 
^7^;^Pii v mntt^-ffi*-P2£frp>ffii&$ti 

£<> «0tt*3 u>xstpcD%f*fflfjtcieasn, — ftcc 
m. Mm^(oi\Rmm^^ti^tim 18-20 ic^? 0 

[0 0 3 1 ] mmmG tt, H2 1 CCmT<fc 5 tC, $11/ 
>X»GlttWOU>Xlft3&>6fiS0, S2U>XgfG 

Wfcg^-X*7;*U>X<t. MH0U>X<bp|ftU>X0r> 
g£U>X<D3ft^6J&9, JS3 U>X»G3tt, 
iLTIEcD/ffifr^WU M£jU>X<h v M£iU>X4 
HBflU>X(DS^U>X<b. %fHBI{Ci5ffi*ifij^fcjE^ 
-X*7XU>X<D4tW>6J5R0* fg4U>Xi¥G4tt^ 
»«JCCOffi*iqi^iE^^.x^^u>Xlt5c<!:, gyifin 
-A'X7^WPli, HfrE^7^-«g^P2i3&>e>«flE 

«0tt*3u>xBtti©i»»flBk:iaKsn. - 
WGvtiLmtmtmi tmmm&xmftttmjEztix 
m aa«oiR«H**n*nH2 2^2 4«c*r. 

[003 2] ^SSM7«, 02 ®1 U 

>X»GlttWCiU>XltSc*>^j«r) v JfT2U>XgfG 

^cg^^X^l/>Xi, ffi[HU>X£p|£iU>X<D 
S^U>X<Z>3tJc*i6JSR0, S3U>XSfG3«, 
£OTiE(D/H*r27S:WU MOU>Xi, iflU>X<b 
W0flU>X(D«^U>X4. ^fflJjtCdffi^lpJ^/ciE^ 
-X/7XU>X<O4t5C3&>6Ja0, H4U>Xg¥G4teM 
OU>Xltfc<fc, |WHO-^X7 J)IZP 1 4, h?I2^7 
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ssffi-dt/a ^ n <*>„ ^js^ 7 oiRH^niSM 1 4 mm 
matvs&ncw}Estix\,>& m mmmicomfmm^ 

ns2 6—2 8cc^-r 0 

[0 0 3 3] ^Jfi^8 te, 029 <t 5 » 1 U 

>x^g 1 \twi*mteam*\fti*itjEjt~x#x u>x 
mjjzmo. %*wjcciaffi*ffiiwfcft^-xi5;^u>x 

4, MB3U>X4^f*fliJ{cCjM*^AuE^^X^XU 
>X©«^U>X©3tto&»6J589, 03U>XSfG3 

U>X£WGflU>XcDg^U>X<t, ^fflijtcdl®?:^ 
WciE^^X^XU>XCD4fe^^0, *4'U>X» 
G4«MCiU>Xl tfe<h. |WBP-AX7^^P1 
4. tWB^-aKPP2 43^i5*SSSnS. 89K&3 

mz^ti^nm 30—32 tc^r . 

[0 03 4]HJ(i«9H H3 3«C^t±5(C. »1U 
>X»GllOTOU>Xl«cfr6j«0 % S2U>XfifG 
2W\ ^i*<bLTftcDS5f^^WL, i^cgu>X4, H 
Enu>X<bWCiU>X(D«^U>X©3ft3&»6JiR0. fB 
3U>XgfG3« 4 £fc£UX]E<Dm$Tf)& : &0. MO 
U>X<b, WCiU>X<fcMiau>X(D»^U>X<5: % M 
OU>X<D4tW>>6£SD, Sfc«W<DU>XcD«fi*:ffl9(D 
ffi**#Bc®-C*£. 564U>X»G4ttPiCiU>Xltfc 
<t, hWSP-^X7 ^;U$P l <fc % bJ8B*'<HBT-P2 
&*»64MK34-i&. «0tt*3 U>X»4i©«rt*flBfc|B 

ftl03 4—3 6&C^t\ 

[0 03 5 ] UMiMl 03 7CC^ c fc^{c, l 
U>XgfG 1 ttWOU>Xltfcfr6J&9, H2U>Xgf 

[Sjt^/c^y ~7,JoX U>X4, M03l>>X<tMOU>X 
<DS^U>X(D3tfc^6/S9. m3U>XgfG3(i, ± 
f*4 LTIE(Dffl*f^^WU, fiflUyXi, MdU>X 
4MC3U>X<Dg^U>X4, «5<*ffjcciIbffi*ralWfciE 
^^X*XU>X<D4tft^e>^0, gfe^ffliJCDU>XO 
»#ffl©W*WSRHT*4. H4 U>XgfG4«MOU 
>XltS[4, *fio-;^7-f^*P 1 ME*A- 
8H c -P2i3ft>6««Sn&. «0Ji»3U>>CW*<D«! 
WMlcEBSti. -ft^tt<o XlkMl 0(DJRil«JI)ffi 
Ml 4»czmircMffR:«iE3tiri»«. HJSFdi 0 

iR^0^^n-eh0 3 8-4 occ^*r. 
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[0036] mmmi i«, 04 icc^t^k:. mi 

G2«. LX-0i<Dm9rt)%mU. ^ttlWCCCi®* 

©g^U>X©3ft#"6/j£9. m3U>Xf¥G3«. £ 

<fcp3iyu>X©ig£U>X<t. ^ttWcftS^faWcIE 
^-X#XU>X©4#tfp6j£9. &fc&fflij0DU>X© 
«J»flBOffi*«*»ffi"C*S. 3*4 U>XgfG4ttM£iU 
>Xifet. iffac-^*? -f x^P l fjifi^/N'- 10 

C0 03 7] &JI0V1 2tt. 04 SfCTfhrjc^tC. mi 
U>X»G l»MOU>Xl*Sc*'6^0. S2U>XS 

|S)tf/ct^iX*^U>Xi, MGgu>Xi^i£hU>X 
©&^U>X©3tfea»6ljR*K 113 U>Xf¥G3te. :£ 20 
f*t LriEOJ15f^^Wb. Si!il/>Xi, Mi5U>X 
iMDau>X©S^-U>Xi. «JttiiJ«:0®*rSjWciE 
y-X*XU>XiM£hU>X©^U>X©5fe^?> 
SB 4 U>Xg¥G4«:ffi£jU>Xl#c£, msBa- 

«9(SSfl3U>X#*©^{*fflijK:SeS;Sft. -ft 

1 2 ©iRMtifUJSCRl 1 i««|3jeS-cSSftc*iiE Sttr 

J^jgflt. M^CDiR^a?:«n-e ! nil4 6~4 8 5C^n 30 

■r. 

[003 8] HJ6«a|i 3«. a4 9(cwtJ:5«:, mi 
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